Prior text mining studies of corporate reputational sentiment based on newswires, blogs and Twitter feeds have mostly captured reputation from the perspective of two groups of stakeholders -the media and consumers. In this study we examine the sentiment of a potentially overlooked stakeholder group, namely, the firm's employees. First, we present a novel dataset that uses online employee reviews to capture employee satisfaction. We employ LDA to identify salient aspects in employees' reviews, and manually infer one latent topic that appears to be associated with the firm's outlook. Second, we create a composite document by aggregating employee reviews for each firm and measure employee sentiment as the polarity of the composite document using the General Inquirer dictionary to count positive and negative terms. Finally, we define employee satisfaction as a weighted combination of the firm outlook topic cluster and employee sentiment. The results of our joint aspect-polarity model suggest that it may be beneficial for investors to incorporate a measure of employee satisfaction into their method for forecasting firm earnings.
Introduction
This study intends to contribute to the growing literature about applications of text mining within the field of finance. Our approach towards employees' sentiment analysis starts from the assumption that employees are organizational assets. Management studies [1] suggest that corporate culture influences organizational behavior, especially in the areas of corporate efficiency, effectiveness and employee commitment. Indeed, according to the former CEO of IBM, "culture is not just one aspect of the game, it is the game" [2]. From an applications stance, our results may be of interest to investors seeking to predict firm earnings. Prior accounting research suggests that such information is not properly incorporated by the stock market due to its intangible nature, hindering the ability to measure the construct itself. To provide evidence in support of this Edmans [1] tracks the "100 Best Companies to Work for in America" published in Fortune magazine. The study posits a link between current employee satisfaction and future firm earnings that is not immediately visible to investors. We seek to complement Edmans' work and find evidence to suggest that the forecasting power of our model is incremental to the Fortune study. We extend the regression-based approach adopted by [1] to denote the properties of an object that proxies firm outlook.
The rest of this study is structured as follows: Section 2 provides an overview of the online employee reviews dataset and highlights its advantages over the Fortune dataset. Section 3 defines employee satisfaction by developing the concepts of polarity and aspect. Throughout this paper we use the term sentiment to denote the polarity of employees' reviews and aspect to denote the properties of an object that are commented on by reviewers. We then describe our approach to determine the classification of employee satisfaction via its impact on future firm earnings. In Section 4 we develop a polarity-only and a joint polarity-aspect model to predict firm earnings. Section 5 provides an empirical evaluation of the proposed model. We conclude in Section 6 and provide suggestions for future research.
The Dataset
We collected employee reviews from the career community website Glassdoor.com. The platform covers more than 250,000 global companies and contains almost 3 million anonymous salaries and reviews from 2008 onwards [3] . Reviewers provide an Overall Score on a scale of 1-5 and rate companies across five dimensions: Culture & Values, Work/Life Balance, Senior Management, Comp & Benefits and Career Opportunities. Many of these ratings only begin in 2012. We extract employees' full reviews, including their perceived pros and cons of the company [4] and their 'Advice to Senior Management'. The opening sentence of reviewers' text follows a structured format, identifying whether the reviewer is a current or former employee together with the number of years' service. Comments are reviewed by website editors before publically posted. This prevents reviewers from posting defamatory attacks and from drifting off-topic that may otherwise hinder topic modelling and sentiment analysis [5] [6] . As a means to aide comparability to [1], we restrict our analysis to publically traded companies that are published in Fortune magazine's "100 Best Companies to Work for in America" list. Our corpus comprises 41,227 individual reviews, twothirds of which were written by current employees and the remainder by former employees. The median number of reviews per company is 340, with 84% of company reviews starting in 2008.
Unlike the Fortune dataset which suffers both from untimely (annual) updates and limited data coverage, we believe that employee website comments mitigate such issues, provide a richer source of information and a novel way to look inside a company's culture [3] . Our research employs sentiment analysis using a non-proprietary dataset that we make available in open access to encourage further research 1 .
